used to demonstrate cellular membranes on three plastic intraocular lenses removed at about 1, 2 and 3 years after implantation. The pattern of the reactive process somewhat resembles a special foreign body reaction. The cells living on the lens surface have successfully formed a separating membrane between implants and the remainder of the eye in all three cases.
Zusammenfassung. Eine Living tissues have a usually very effective way of dealing with foreign substances. This so-called foreign-body reaction has three components. The first is an acute inflammatory response involving polymorph nuclear leucocytes. The second is more chronic and involves cells, that also come from the blood stream: the histiocytes. These free moving cells have the ability to phagocytise small particles, digest these or deliver them back to blood vessels [1] . When histiocytes find large pieces of foreign substance, they first form a continuous cell wall around them for separation. In this process the histiocytes enlarge and change into so-called epithelioid cells. When the foreign substance persists, the epithelioid cells form the large protoplasmic units with numerous nuclei known as giant cells. The aim of these large cells is to surround and contain even large or multiple foreign bodies in their protoplasm. The third component of a typical foreign body reaction is a fibroblastic response. The fibroblasts are mobilized from the local mesoderm. They surround the foreign substance as well as the accumulated histiocytes and soon start to form collagen with the aim to build a firm capsule. Thus, foreign substances, that cannot be phagocytised and carried away by histiocytes, will first be surrounded by histiocytes and later firmly encapsulated by fibrous tissue. In the process Most of us have believed, that implantation of plastic lenses was not foreseen in the development of the defense systems of the human eye. Medicine, in principle, often is considered the art of outwitting nature, of course, and lens implantation has served as a good example for this. However, nature does not give up easily and evidence, that she knows very well, how to deal with these lenses, is accumulating. This is good news, indeed, since more extensive reactions may develop within the eye, when the first line of defense is overcome. It is the aim of the present paper, to show that foreign body reaction is not absent, when a lens implant is placed in the eye. There is new evidence to show, that its typical phases take place and the component cells make their appearance on the plastic lensat least in some cases. Knowledge of this cell reaction to lens implants in the human eye is an important detail, that will be helpful for the treatment of complications with the presently implanted lenses and for future improvements in lens implants and implantation techniques.
Cytological Study
This eye of a 60 year-old white male, who had suffered sudden death, was donated to the Eye Bank Program about 2 years after intracapsular cataract extraction and successful implantation of a two-loop rnedalion lens. The lens implant was removed from the eye after formalin fixation and the whole-implant cytology stain [2] was used. Fragments of a thin membrane were found on the lens surface (Fig. 1) . These fragments quite obviously were parts of a more extensive membrane, that had covered the lens. However, most of the membrane was lost in the process of the removal of the implant from the eye. The membrane fragments stained very slightly with Eosin. They contained large giant cells with accumulations of multiple nuclei (Figs. 1 and 2 ). These cells had an extensive protoplasm spread out on the surface of the implant. The protoplasm contained vacuoles indicating phagocytic activity (Figs. 1 and  2) . Numerous small cells with oval nuclei and long branching processes were also contained in the membrane in the interspaces between the giant cells (Fig. 2) . These small cells had the appearance of active fibroblasts, but some of them had some pigment granules in their protoplasm.
The same staining technique was used on a Choyce anterior chamber lens, that I removed from the eye of an 86 year-old white female 14 months after implantation because of subluxation with hypotony, papilledema and cystoid macular edema. This lens implant was clinically clear except for some spotty whitish deposits, that were visible only with the slit lamp microscope. Cytological study revealed a continuous membrane with many cells covering the whole implant (Figs. 3 7) . In the intercellular spaces the membrane was slightly eosinophilic again and it showed occasional delicate wrinkles and defects, which were considered artifacts. The largest cells on the surface of this implant were giant cells with great numbers of centrally located nuclei (Figs. 3-7) . Their protoplasm contained illdefined vacuoles (Figs. 5 7) . Some of the giant cells also had more distinct vacuoles in the central nuclear zone (Fig. 4) . Small cells with oval nuclei and branching processes were found in great numbers in the interspaces between the giant cells within the membrane covering the implant (Figs. 4-7) . These small cells extended with their processes into the zones covered by giant cells only in rare instances (Fig. 6) . Again, scarce pigment granules were seen in the protoplasm of some of the small cells. In addition to the predominant giant cells and fibroblast-like elements there were occasional epithelioid cells with large nuclei and varying pigmentation. These probably represented migrating cells from the corneal endothelium [3] or from the iris pigment epithelium.
A medallion type implant with metal loops, that had been placed successfully after extracapsular cataract extraction more than three years before, also became available for study after the eye was submitted to the Eye Bank Program. The patient was a white female 64 years old at the time of her death. This lens implant, however was removed, before the eye was fixed in formalin. The isolated implant was placed in formalin and processed for implant cytology [2] . It was totally covered with a cellophane-like membrane, that stained less eosinophilic than the membranes on the first two implants (Figs. 8 and 9 ). It was visible only, because it had artificial breaks at the edges of the lens and it had formed folds. The membrane in this case contained only very few giant cells in marginal areas (Fig. 8) . Many small cells were distributed all through the membrane. The protoplasm of most of these cells was densely filled with pigment granules (Fig. 10) . The cells were more bipolar and resembled migrated melanocytes as they may be seen on the posterior corneal surface [4, 5] . However, some of the terminal processes of these cells were branching. 
Discussion
The three implants reported in this study exhibit evidence for a cellular reaction and formation of a thin proteinaceous membrane on its surface. The second implant of this paper, that was removed after about one year, showed numerous foreign body cells associated with relatively few primitive fibroblast-like cell elements. The first implant obtained after two years revealed more fibroblast-like cells, fewer giant cells and a better developed membrane. The third implant, that was removed after more than 3 years, exhibited an even firmer membrane with more permanent cells. Most of these resembled melanocytes similar to those sometimes seen on the posterior corneal surface [4, 5] . There were very few giant cells. At present I believe, that the melanocytes seen on the third implant represent a later stage of the fibroblast-like cells found on the first two implants. The cytological findings on these three implants are selected for this presentation, to give a first insight into a reaction pattern, that results in the formation of a usually clear membrane on the surface of lens implants. This reaction pattern somewhat resembles typical foreign body reaction, but it has specific features. Study of a great number of different lens implants removed at different times from different conditions will soon allow for a much better understanding.
Lens implant cytology [2] is a very simple and inexpensive technique. So far, I have done the stains and the embedding -Whole implant cytology technique, H and E stain, photomicrograph x 90 myself and it takes me about 15 minutes. Routine HemotoxylinEosin stain allows for an excellent demonstration of the cells on all clear parts of the lens implants. Presently, I am applying special stains for better classification of cells and membrane components. It is important to recognize, that the cellular membrane on the implants is best preseved, when these are removed from living eyes at surgery or from enucleated eyes before fixation. Formalin fixation of the eye causes the membrane to stick to the tissues surrounding the implant and, thus, the membranes are often lost for implant cytology. In the long run, we should learn to isolate the membranes with the aim to study them in flat preparation. At present, the easily accessible world of implant cytology will have to be conquered and much gain of basic knowledge is expected.
